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(54) ROTOR STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce centrifugal force 
applied during rotation of a rotor by providing a pole core 
having claw poles projecting to mesh each other, and a 
reinforcing body included such that the outer 
circumferential surface of a magnet for reducing flux 
leakage from the side face of adjacent claw pole 
enlarges mutually. 

SOLUTION: A magnet 30 is provided on side faces 23c, 
24c of a claw pole 23, 24, while inclining in a direction of 
enlarging from the center line thereof passing through 
the center of rotation 7p of a rotor 7 toward the outer 
circumferential surface 23b, 24b side and thereby no 
holding part is required. It is cantilevered by a reinforcing 
body 40 using adhesives. A centrifugal force 30E, being 
applied to the center of gravity 30j of the magnet 30 
during rotation of the rotor 7, is absorbed by the 
reinforcing body 40 in the form of a moment for turning 
the magnet 30 and a part of the reinforcing body 40 for 
holding the magnet 30. Since a side face magnet body 50 

turns such that the outside diameter side thereof approaches the side 23c, 24c of the claw 
pole, the stress becomes less than an allowable range. 
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&(DX\ ffltKKffi2 3. 2 4CDP^lMj®2 3 a, 2 4 a <h 
30 5*^*4 0(DI*gMI§P4 0 a £**SrcJ8*l/Tfc^. 

m«5HS2 3, 24CDMffliJ®2 3 c. 24ciffi 
»ft4 0O*rtt»4 0 b iflOIHI»«:tt» Wk/hffilBSa&JR 

wentc^^ c coa^fflia s =r A*»mfo!is 

few:, S«A^Wi^Ci^r#^ 0 
[0 0 3 6 ] Htt(D^lK2 . ±«B*tt©»JB 1 ffi?^ 
40 (*4 0©WE^«*i«M^«^*ofe«^*WlBb^ 
C©JllBl©}BJII2tt^ H4ftlil/H5CC^J:^ 
CC. KffiJB«?& s IBC*ttCE)*B«*4 1 4flH»ri>5. 0 
5tC7n"T*P< , ffl?S<*4 1 », m«ffi«2 3 . 2 4CDP*9 
jllK2 3a, 2 4aiC7Sr>riSS5 3 KDrtHDiSrJEfi 
$n3ffcfiJB*tt<0rt«»4 1 ai, MMff4 1 atDMffl 

«S4 1bi, fif*SP4 1 bCDjtJ**6/Tl««S2 3, 
2 4#JfiKC3SHiU 1E3 

S^L«W»4 1 ci<fc0«S. »aFAftW«4 1 ctt, 
50 1^3 l^i^I^9£^<, *5H»*i&«> 
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2 3, 2 4(0ifi**-C^tti0ri>4. »Sx.W»4 1 

S3 1 JHflPJO — »#»H**VCl,»*. 

1 <D*Jrffl£P4 1 b iMiS2 3 . 2 4©WJffi2 3 c . 

2 4c tX-mS3 1 *rt«DJ: EB53 1 
Z$m& 4 1 U "C/TVKfiSffi 2 3, 24(C 
3a#LTl»S. ffS*.ftW»4 1 ctt. MS 3 l^ffiTt 
%W±< *Co"Ct»-5C rti^SP4 1 atffi3 1 
*<SCJ e OJ:5K:t*tPC<htCft«3. flli*»«2 3, 24 10 
©5BB*> ^5 3 1 & C <b £P£±ir & &OX& 

[003 7] ±IB«53 1 ©3Mii. ««Jfi33tf*4 1 T 
IROHgn, 1 mteKtm&Z 3, 2 4 0IBI2 3 
c. 2 4cKStSOt? 1 ^feSffi®^fe<» W&tt 

/ntfcfisffi2 3. 2 4ffiEH«:aa"r*i, n*»4 

ltcj«HSS#4 0<Z>«r0iEL»4 0 dtc«^rs»»* 

[h]^, 2 4©MI2 3c, 24cil 

S3 i&onMUct*. «/hSBBS**l/r«tir*>9. 

1 £«Sa{*4 1 0*fSSP4 1 b. WeX.tfWH$4"l c 6 

©antw^fcainw* 1 ^ * tit . ctxh mnmwGW 

5 1 £*§J&-f 15 3 1 01^3 1 j CCiflfc>£jS'l># 
31E© J &-^>F^^i^ Htt©JB«l iH«T 30 

fftto*. flPMSSE*5 Itt, fl\tR»S2 3. 2 
4©F*3J1®2 3 a, 24a£iIM2 3c, 2 4c€>8§tf 

tcsfc*rtjaa54 i acos:^H*sisitt*^<!:^o. mtK 

IS® 2 3 . 2 4<D*'C^fS3^(4T<b. RJfiOJRtt 1 i 
l»«c*j£tt. ^ 3 l;MIBitt4 lOttJMHfcKBS 
n&<DT\ l«3Sft4 l©rt«BP4 1 ?853 1 ©rt 
«H*«5»«S* s rtJSW4 0 aJ:0*<&0. ti&f* 

4io^^y>^f ^*tBS-r^^*9»sti^. c 

ti(fC J: 0 , IS3 1 ©««BS±* CSft-T Sii^C $ 
5fc/Tv«lBffi2 3,2 4 cbB£5 3 1 i«ftcho s 40 
g/t, BetCmTJiK* «B£f*4 10MP4 1 a© 
±, TMSS«r*f*l/t:aw±26a54 1 n, 4 1 n*RW 
CftK<£9, $53 l3Wfi«(t4 l<D3fe« 

wj. STcWj^effi^tS^sci^^^K^-r^s. & 

W±«>W4 1 ntt, ST»gP4 1 bO±, TMHiKRttT 

(0 0 3 8 ) xtko^M3 . ±iejow!>»ffi i «, /i\te 

112 3, 2 40fPJM2 3c, 2 4 c i»f*4 O^t 
M4 0 b £<DIHte«/J%ffi|fflS *K#fc»£*tt9IL,fc 

C 3 tt, 17(a) , (b) tC^Td: 50 
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IS3 0J1 «3£;LttttgR4 0 c iSf0igLfflJ4 
0 d iCCg*Sn"Cl^. C(D}»PSAftttSP4 0 c. tfr 
9 JI 4 0 d , E&5 3 0 *CflWBB5f*: 5 0 **fi»" 
2> 0 ^lt, B0^^WMBI5f*5 0*Bi:©lffli««:8S/h 
ffllHUtRW, tft»{*4 0OlFrftSP4 0 bi« 

S3 OOfflJffliflMHJKic. »^fflBT*Rtt*fc©T>* 
cotB-^W. MMM5&5 0<D[aI®b*'C^^^0. 
*rft»4 0 b ©*Wgjfc»#3t«5 Jitt9. 

153 0©*'frtcinfr5Mto&tD*-^> KC<£ 

& wjffiKs* 5 o o^em > rnmmm 1 £ t 
r^o^offi^#4 ocD»fosLaB4 o 

»/h£MU 9tt«®S&5 
f$5 0 9 A 5 5 0 ffliii-c Httr £ e c 

■&©±ia«'hffliBStt. R#ft<i*>«n»#. a^j^H 
s*RW*»^«:««*Wt?H*b'rtJ:< . <lffli^© 

P^TJcO^c^tlt^C^o cntcj:^. H7 (b)CCfjk 

■r ct 9 «c , p - ^ 7 osRH^KMoarastt 5 0 cDrt/n« 
» . mismc R/hfflnn u * s ^ tcscfa-r ^> o-c . 

Biacc L/ r« 0 CWP.4B»S(* 5 0 sWft/hffiBB U ^> 
73^^&T^e T^t, *Sa«4 0(Dft0iIUSR4 0 

^5c<tcc^cs. C9t^c<ht, ^mu^sLfym^h 

2 3,2 4 ffJ<D4iW#4 0 (D»fftSP4 0 b tC«K»*# 

[0 0 3 9 ] HtBO^ffi4 . ±EjBKO»lB2tt. 
{*4 l©ffl3AftWW4 1 CIJBE3 lO^t-JSI®©** 

±, TS^6mtt^©2 3 , 2 4<D*HBH2 3b, 24 
b©-«*-CgltHr-6«B«©^»»4 It, 4 11** 
f&Ltci><DX'foZ* Ccfc, 09(a), (b) tt, 

*nia 8 ecfcw 5 b - b«. a - A»Kffiisccf a^-r ^> 

Hit^)^ 0 SS2P4 1 ttt, /Htt»S2 3, 2 40 
?fj^®2 3b, 2 4 bO^raJMflStcJ&fiESnSffiBJD 
S2 3m, 2 4 m©i* S t^lll Utffi±§ tii©t, 

/ntttKffi 23, 24^ hW&fc 4 1 ^rtja^ra^ft w ^> 
ct*K±-?z> 0 cn». /n«W2 3, 2 4^C^tUT 

-rfrtemxx&.<* mmmm^cowsmmmxith. $ 

fc, S«M4 1 t«iH«4 10fflSAffWW4 1 CCD 
W3fom^fr%—&&&til{sX\,>2><DX s 153 lOR 
\MWffi'<tmi%2ftXteK). ?^*fJ^*®T?H±^t*c CCD 
*JS6tcJ:ti«. /TlttSS : E2 3. 2 4CC^*^*^LT» 
«*4 1MM53 1 *tt0ttWSIEitCW:, ^tc<fco 
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xm * £ff»T < & 0 . ^ r ?i^ 3 * h ^ > 

^pJ^i^^o *ntf*«?-cfe<, J: oTS»SJ 
3WSft«C4«#ltbtfe, 1*Srt*4 1©S»»4 

1 t irt«W4 la**/IW*SBS2 3, 2 4*UWl/«W 

D W#e>ti5. *fc, litttt4 0K:S««*RW*** 
frcti, JPSiLWWS4 0cOi, T^^Wt/fittSM 

2 3. 2 4©?WlB2 3b. 2 4 cflBKUHI-r C 

[0040] *ss©jbsS5 . ±ta»fcfiWE«4 tt, mts 

$fcg2 3. 2 4©BSfc'3ffi2 3m. 2 4mtcttlffll«:i6 
S*C*»-5fc**, COSB»©»B5tB 4 BlOftL^H 
1 1 CtTjrTiuK , S1X9SB2 3 m, 2 4m©S&SI$4 1 

t. 4 1 1 tc»j2rra«»K:. tor*>«:^caE#fci!fltt 

3 h . 2 4 htt, ^?SSP4 1 t CDW^rS]©^»J^*iS»J^ 
3&©r&9> ffl&»4 l3&s/HtRSftfi2 3, 2 4©jfe* 
*6SWSCi*B±tS. Ull (a) . 

(b)fct. fnWEHOW^iC-ca, A -All 20 

KnWKffi^-rsKrBH-c**. c©eas2 3h, 24 

h JIltfKffi 2 3, 24 LTffiSf f*4 1 L 
/c&tc, /lUffl»S2 3. 2 4©^II2 3b, 2 4 b <h 
SJSSH4 1 t i^«5F6tc^SJ:^^3fBa;$nrt^ 

C©S»2 3h, 2 4hKSS9S4 1 t*s«$*)C 
t?C tT. ti&f#4 1 OS 9tt«53 1 3&s/lW*Kffi2 
3, 2 4is&s— ftffcStlT»JiSiSn*. t<Dtc&>. fitf 
ttfc«©:£f*©*WSB<h ^fc^^iPcf^ 
rffi»«ia#*il>U BC»ta*3RffcS-I*«C^. C©g 
S!52 3h, 2 4h(t /IVK!Bffi2 3. 2 4©E&9g52 30 
3m, 24 mO^<DJ^*m*&K1r&tc\rt?ttl&el 
JS»»*iiJpr*s2**sact». C©&SI$2 3 
h, 24htt, ^37*2 1, 2 2*JB«r*aET 
flteST*<fc5«cOTfcJ:< , BB*9«2 3m. 2 4mtc 

£©T\ j|tRBffi2 3. 2 4«c»ur«fllWK:»«*s 

H-rcittfeO. ^<bbt!-i. /n«S2 3, 24- 

[0 04 1] 3Hfe©^tt6. ±ieSB*©3BJB2«. ffitt 40 
{*4 1 tt»«*J©*rmttliWB 2 3,24 (CHS S 
C ©SUS©JB« 6 tt. ^}12tc^Tin<, 
#4 1 &rtMH^6m#38&2 3 , 2 4«C»Si(t^S 

ffi^t*4 1 3^/n«fiaa2 3 . 2 4©rt^ro*/ctt 
6 aw ^ci «:i»±r & . mmomm 4 , 5 1 

fcfc^Stt, $ e>Klt»3S*4 1 ©Mt«&S2 3 , 2 4-© 
&J#K#B$SCite&£. Hi 2 (a) teTjrfftK, 
-t4r-cn©m^fflsB2 3, 2 4©BfJg{agK, {&;E3 1 
€:«»bfcfll»ft4 1 *IEilL.fcaec, IE 1 2 ( b ) . 50 
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( c ) KlinTftK . fi^4 1 <DrtJ§)«R4 1 a©*** 

ftjfiK^«TSKa**-r § *.« www 6 o £tsa> 

1 ©1*3199$ 4 1 a©W^fiI«»tcd-9fc«***f«HK 

ticcj:fo. nwtmmz 3, 24cc*i^i*4 1 

a. ffitt©tffi&tt4 i *mtaa«2 3 , 2 4w:» 

/1VWKS2 3.2 4 i?i3Stt4 1 <DW#IBCc!eiM5ttK 

12 3, 2 4i-ft<t3tS©r*h« 4 S***©H5e 
W4 0W'^ rtJM4 Oa*WS*o#&*i 

[0 04 2 ] mMCDffi&l . HJfc©^*16 » $ £tf 

0 ©^MI(i^M*4 0,41 ©F^M1§[54 0 a , 
4 1 a*c^»Ofc3&s. COHlOfl7« t HI 3ttil> 

1 4 oc^-rip < % u > ^«©w$ *.*ms»* 7 o 

C©^Ji® 7 0 b tC«ffi»#4 0 3WH«W6*lfcm 

«eS2 3. 2 4**tt*sno«©ai7 0m«?n5 
fe©t?*^. HI 4tC7r-r*P<, n-$7 tbrmtv 
tctZlC, fmWM2 3, 2 40Wll2 3b, 24b 
<b#t«co-*7 0^JBB3W«agS*ttRMtt©*B*^ 

n-^rs-OH 3i©rBlCcB8BJ***«3, »*PR7 
OF^3l3j^UTP-^77 r ;^P?n^ c cnccj:o. m 
Sff 4 0 *sKWft«:(»£©*P3 A «waw 7 0 rrtjgffi'J 

t, S6K«*«:/KttaBffi2 3, 2 4iH*ftr*4. 

$e>cc, o b KRBWiitirrs c ir, a 

^© 3 0 ^ WT ^> n - * 7 r ^> r> X 4> El <gtc J: h JE 

7 0 ©*8tt, /TW^fiSffi 2 3.2 4 ©Sfeffl^H 5SKr* 
^1/37*2 1, 2 2©S9P2 1k. 22k 

[0 0 4 3 ] Xft<D^lB8 . C ©Hfl|cr>?B« 8B, HI 1 
5(a). (b) 6C7n-r«fc^(C, mt^»®2 3, 24© 
fiffi2 3c. 2 4c©^flg^ M1S2 3, 2 4 
©f^MI®2 3a, 2 4aJ;0Jtfll2 3b, 2 4 bflHs&s 

^^<4ofcHffi2 3c. 2 4cCCift^T, li?^*4 

o, 4i/«.?nti^ 0 cn^cj:n^. ss^E3o, 



15 

*>fc/T\*«B*2 3. 2 4«I2 3a, 2 4a»Hc*> 
<* K) c ts£ r> «hb» S ft£ e <fc k: te c <D J: 9 ttr ft 

153 0, 3 HMtCCftlt)5Ji^*3 0 E, 3 1 E 
2O0*Kl»«Stl*- iTfct^ I®2 3c, 2 

4 c(c#ura«srti«cai*>*tt*3 ok, 3 i k***» 

SDL, IMS 2 3 c, 24 c«U#U"C7KWJS*flJ*CttI*> 
£#ifc*>3 OB, 31 B^T5. ZOfcito, {HSflB 
5^ 5 0, 51 <0©3&C^t£#fr &«> 

[0 044] JOfc©BM9 . C 9 ii. HI 

6K^-f<£^ ■*mi»ail"CSBE3 0 1 3 1tt. « 10 
7e»J3 0n. 3 1 n^'5feSIPJJ3 0 s. 3 1sJ:0*<fc 
a#*tt*W6ti6. B»W#4 0. 4 
"*V MES12 3, 2 4©»*iaKfflatrBBI53 0 < 3 

li)»tttSl/Wft. Tft*)6. «53 0, 3 1CD1 
i&tt, /H««BK 2 3.24 ©SfcflWJ J: 0 «5e«L «5 
^j^7ft2 1 . 2 20SSJ52 U, 22 kffiRJtSF 
SC C©J;^rn«, MI12 3, 2 4 

ficffl^5l#*3#fc9, 7©EIR«:J:4it**l 
KJ;^T/T\ttffiI2 3, 2 40»«t^^ t c <D 

m&mm-ci*z>. asso. 3 l^fts 20 

[0 04 5 ] 

msftim^«**ft*ftw***i©*-' U37 ^ 

±E/Iltt»B©Pf«IB«K:|3R 5 ft . IB 0 d 5 mtKBfli 
[004 6] *tc x »3R^2«:E»D»aK:J:ft«. ± 

iB»ooH«*i&mtt»a©ira^jf ft $ ft^«f ftsui . 

[0 047] W3joi3K:iB«©«M«:J:ft«* ± 

m^, c ©rtHSPonas^ 6»5o«in^*f ft sftfc 
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flttfe<£#f£e>ft£ 

[0 04 8] lf*3S4 0cfaigO#feHjocJ:ft«, ± 

i2«Si 1/ ± Cc cfc 9 II'IIIS 

CC, aJB«5*^mtt«S»J<c±IBIIBIKtl*«>* £ S K 

isms u c <omtht> cc J: o *saf* a*a u r ±iaa** 
cc v {u^ 0/n«^^*'C^r^fffJtcr^^-o rutt org: 

fe*lr>. 

[0 04 9 ] »#E5fcffitt©*9iK:«fcfttf, ± 
I5WJBSS<*OlsII6*'i:«, P~ *©@&tt*'i>£B£5 
CDS^i *tt-fc«J: 0 fcmtt»*«CCfli[K S ft, ±K« 

±$ft&<s>T\ or fcflWHSasffeWflWK: 

[0 0 5 0] W«3B6«:lB«©*?B«:J:ftW. ± 

<b « . fflJraBSft^m «3 £ 5 MB«E#flPJfc±IBffJB 

r so »«: l ^ 9 <ox\ T&*bJiifimii\ itfe WffiiK© 
[0 0 5 1 ] */t, »3KW7«:iBtt<0«l8Ccj:fttf. ± 

SBffiijffias5ft©Ei«)*^± s ft xffimw<D&w,mi$%ck 
tc ^ o r *s e>±iBffi85tca^**s snto e>ft<scofci* 

Bit*. ii»#3&««r*c<btt<igBittf^t»ii'*-c 

[0 0 5 2] ^^c, »*B8«:Ett©«W«:J:titf . ± 

sBffjMflK5#<t±iBmi*iKffi©ifflffii ^fyj©iai»«, ± 

EffJfflBEftOHBi^ttJfc S ft"Cli5S<*©gS?es^*^: 
BBiOr»*«:*fflbrfe, IS»(*©a3efl«WS£iT 
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[0 05 3 ]^fc, M#E9ieKtt©*E*CJ:n«. ± 
[00 5 4] 1 0 teiH«0*M«:J:ntf , 

[0 0 5 5 ] H*3( 1 1 K:fl2»©*9BK:J:*i«. 

>r ;u -a u r »fc 5> c t * a . 20 

[0 0 5 6 ] Sfc, SS«3S 1 2 K:iB48<D*^tcj:titf v 

[ 0 0 5 7] it*B 1 3 KKttORIBtCAtitf, 

±iSi6W±tf>»iitt > ±f5t»»tt ct^fflb T/ItKBMi 

[0 0 5 8 ] HTftH 1 4 KK»©«9BfcJ:n«. 
SBS K ff 3 it W W" 6 ff 3 i ft W fflt* £ ffl ^ OT, M« 
lft^©Wtt€r«»r ^i^, SSfif*«:*f OTrtHM 

[0 0 5 9 ] *fc, I 5 Kiett©RWfc<fc*i«, 

jBHKtttawitswaftw 6hfcm«HS**w* hWfim 

[0 0 6 0 ] 1 6 *cgatt©R9itt:j:ft«, 
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[0 0 6 1 ]$^ »3jns 1 7CclBttO*W*cJ:ti«, 

[0 0 6 2] -WSOIl 8«CfB»0«S«C«tntf, 
[0 0 6 3] gfc, RsRiI 1 9 CCSEtt©fB9!«:<fcn«. 
[0 0 64} *fc. it*JI2 0«:fiBSK©?fe9JiCCj:n«. 

"[HI] **W©JB»0»JB 1 im-t>Z> n - £1$j££> 
[B4] HJi<Dfl5££ 2 Kffife & p - ZM&CD^f&Zrr; 

rsas* sw»«h -c * & . 

[05] jOfc©»jB2cc»tostiBi(*. sas^^rm 

[06] 2 Z> ffl&W<Ot£LW±#>U* 

[17] mmoBM 3 ^CSt) 1ffl?Sf$, »5*7J*T/K 

[0 9] *»CWK«4«C«toSa«W I as 

[010] HtbO^lB 5 ^c^^ -5aiS*^-rfB0El«« 
ffS0~C^>^> o 

[011] s«6©»«5 ^sap, m» 

[012] Sltt©JK«6«:«*>SffSiLftW»1**« 

?^ft l ^ i^hj r 5 ^® 0 r * ^> . 

[013] ^<D»M7 «C»to*»S?L(*W»»*7ft 

r«i*fqita©WrS0 r* a . 

[014] WliO»»7tt:«fe4ffS*.(4W»*t. o 
[015] Ii*8 (cAfeaniWBMOOMIi. M 

[016] mmmmQ K«:h*»5©»tt*ffTin 

[017] a*©a-5r«Kt*«^'r 

^«o«fiS*7n-rK®0r*s. 
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#23, 2 4 /TVKSSffi. 2 3a. 24a rtJUffi. 2 3 
c, 24c RUB. 3 0. 3 1 4 0. 4 1 SB 

4 0 a, 4 1a |*9JUS, 4 0b. 41b 
§15. 4 0 c, 41c JfSAftWW, 4 0 d StOjILt 

w. so. 5i mwmE#o 
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(57) ABSTRACT 

A rotor structure comprising a rotor coil for generating a 
magnetic flux, a pole core which covers the rotor coil and 
consists of a first pole core body and a second pole core 
body, each having a plurality of claw-like magnetic poles 
which are mated with each other, magnets provided on both 
sides of each of the claw-like magnetic pole for suppressing 
the leakage of a magnetic flux between adjacent claw-like 
magnetic poles, and reinforcements for holding the magnets 
in such a manner that the magnets are inclined so that the 
interval between the magnets becomes larger on the outer 
side than on the inner side. 

This rotor structure can reduce centrifugal force applied to 
the magnets. 
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ROTOR STRUCTURE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Hie present invention relates to a rotor structure for an AC 
generator or a motor and, particularly, to a structure for 
attaching magnets for preventing the leakage of a magnetic 
flux between claw-like magnetic poles. 

2. Description of the Prior Art 

FIG. 17 is a sectional side view of a prior art rotor 
structure for an AC generator or a motor, FIG. 18 is a 
perspective view of the rotor, and FIG. 20 is an exploded 
side view of individual parts of the rotor. 

As shown in FIG. 17, this generator comprises a case 3 
consisting of an aluminum front bracket 1 and an aluminum 
rear bracket 2, a shaft 6 which is installed in the case 2 and 
one end of which is fitted with a pulley 4, a Randle type rotor 
7 fixed to the shaft 6, fans 5 fixed to both end surfaces of the 
rotor 7, a stator 8 fixed to the inner wall of the case 3, slip 
rings 9 which are fixed to the other end of the shaft 6 and 
supply a current to the rotor 7, a pair of brushes 10 in sliding 
contact with the slip rings 9, a brush holder 11 for storing the 
brushes 10, a rectifier 12 which is electrically connected to 
the stator 8 and rectifies an alternating current generated in 
the stator 8 into a direct current, a heat sink 19 attached to 
the brush holder 11, and a regulator 20 which is attached to 
the heat sink 19 and regulates an AC voltage generated in the 
stator 8. 

The rotor 7 comprises a cylindrical rotor coil 13 for 
generating a magnetic flux with a current and a pole core 14 
which covers the rotor coil 13 and forms a magnetic pole 
with the magnetic flux of the rotor coil 13. 

The stator 8 comprises a stator core 15 and a stator coil 16 
which is wound round the stator core 15 and generates an 
alternating current by a change in magnetic flux from the 
rotor coil 13 caused by the rotation of the rotor 7. 

The pole core 14 consists of a first pole core body 21 and 
a second pole core body 22 which are mated with each other. 

The pole core body 21 and the pole core body 22 are 
generally made from iron and consist of cylindrical portions 
2Xe and 22e wound with the rotor coil 13 and disk-like base 
portions 21k and 22k from which the cylindrical portions 
21e and 22^ project, respectively. The base portions 2Uc and 
22k have at the peripheries a plurality of claw-like magnetic 
poles 23 and 24 which are mated with each other between 
the outer wall of the rotor coil 13 and the inner wall of the 
stator 8, respectively. 

The thickness and width of each of the claw-like magnetic 
poles 23 and 24 are large on the base portion 21k and 22k 
sides and become smaller toward the end sides. 

The inner faces 23a and 24a of the claw-like magnetic 
poles 23 and 24 become thinner toward the ends and the 
outer faces 23b and 24b are arched in conformity with the 
inner wall of the stator 8. Each of the claw-like magnetic 
poles 23 and 24 has two trapezoidal side faces 23c and 24c 
in a circumferential direction of the rotor 7. Since each pair 
of claw-like magnetic poles 23 and 24 are mated with each 
other, the inner faces 23a and 24a of the claw-like magnetic 
poles 23 and 24 are arranged alternately in a circumferential 
direction. The side faces 23c and 24c of the claw-like 
magnetic poles 23 and 24 are inclined toward the centers of 
the claw-lifee magnetic poles 23 and 24 so that they become 
thinner from the root side toward the end side. 

As shown in FIG. 18, a rectangular magnet 30A magne- 
tized to suppress the leakage of a magnetic flux between the 
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opposed side faces 23c and 24c is fixed between the adjacent 
claw-like magnetic poles 23 and 24. 

A description is subsequently given of the operation of the 
generator. A current is supplied from an unshown battery to 

5 the rotor coil 13 through the brushes 10 and the slip rings 9 
to generate a magnetic flux, whereby the claw-like magnetic 
poles 23 of the first pole core body 21 are magnetized to an 
N pole and the claw-like magnetic poles 24 of the second 
pole core body 22 are magnetized to an S pole. Meanwhile, 

1Q the pulley 4 is turned by the rotation force of an engine and 
the rotor 7 is turned by the shaft 6, thereby generating 
electromotive force in the stator coil 16. This AC electro- 
motive force is rectified into a direct current by the rectifier 
12, regulated by the regulator 20 and charged into the 
unshown battery. 

L5 The above magnet 30A which is inserted between the 
claw-like magnetic poles 23 and. 24 and is rectangular or 
may be various in shape, for example, ring-shaped or 
ring-shaped and packed in other resin is fixed to the claw- 
like magnetic poles 23 and 24 by fixing means. 

i0 However, the following problems may occur. That is, 
since stress is applied to the magnet 30A at the time of 
production or centrifugal force generated by rotation is 
applied to the magnet 30A, the magnet 30A is inferior in 
durability. 

Further, since the pole core bodies 21 and 22 are generally 
produced by forging, details of the claw-like magnetic poles 
23 and 24 which have a specially complex shape cannot 
have high accuracy. There are differences in size between the 
claw-like magnetic poles 23 and 24. It is difficult to manu- 
facture the magnet 30A which is formed in conformity with 
the inner faces 23a and 24a of the claw-like magnetic poles 
23 and 24 which differ from each other and a support 
member which is molded in conformity with the claw-like 
5 magnetic poles 23 and 24. 

When the magnet 30 A is manufactured in consideration of 
molding ease, it becomes fragile. Therefore, when it is 
installed near the claw-like magnetic poles 23 and 24 of the 
rotor 7, some measure is necessary. However, when the 
Q magnet 30A is made sufficiently thick or very strong, it costs 
dear, making it difficult to mass-produce it. 

Suppose that the magnet 30A and the support member are 
produced in accordance with the differences and that differ- 
ences in the gaps between the claw-like magnetic poles 23 

45 and 24 and the magnet 30A and between the claw-like 
magnetic poles 23 and 24 and the support member are made 
small. Even if the differences are small, when the magnet 
30A receives centrifugal force at the time of the rotation of 
the rotor 7, a great force difference is produced, thereby 

50 making it possible that the magnet 30A and the support 
member are damaged. 

When the magnet 30A is supported by the side faces 23C 
and 24c of the claw-like magnetic poles 23 and 24 irrespec- 
tive of the inner faces 23a and 24a of the claw-like magnetic 

55 poles 23 and 24, force may be applied to the magnet 30A by 
the dislocation of each of the two pole core bodies 21 and 22 
when they are mated with each other or dislocation caused 
by rotation force. 

The end portions of the claw-like magnetic poles 23 and 

60 24 are moved toward the rotor coil 13 and the stator 8 by 
centrifugal force generated by the rotation of the rotor 7 and 
the magnetic attraction force of the stator S at the time of 
power generation. Thereby, a load is applied to the magnet 
30A between the claw-like magnetic poles 23 and 24, 

65 whereby the magnet 30A may be distorted or broken. 

A countermeasure against this is disclosed by Japanese 
Laid-open Patent Application No. 11-136913. In this 



US 6,201,335 Bl 



publication, a magnet 30B is formed as shown in FIG. 19 
and FIG. 20. That is, the magnet 30B is fixed to each of the 
claw-like magnetic poles 23 and 24 in such a manner that it 
covers the inner face 23a or 24a and the side faces 23c or 
24c of the claw-like magnetic pole 23 or 24. A space 25 is 5 
formed between adjacent magnets 30B. Thereby, a set of the 
claw-like magnetic pole 23 and the magnet 30B and a set of 
the claw-like magnetic pole 24 and the magnet 30B move 
independently, thereby preventing the application of a load 
to the magnet 30B and the breakage of the magnet 30B. id 

SUMMARY OF THE INVENTION 

However, the invention disclosed by Japanese Laid-open 
Patent Application No. 11-136913 is not aimed to reduce the 
influence of centrifugal force generated by the rotation of the 15 
rotor 7 upon the magnet 30B. 

That is, since the magnet 30B which moves together with 
the claw-like magnetic poles 23 and 24 is more fragile than 
the claw-tike magnetic poles 23 and 24, the magnet 30B has 2Q 
low durability against centrifugal force. Further, since the 
magnet 30B is completely exposed, it is conceivable that it 
may be damaged by a suspending substance contained in the 
case 3. Further, as the magnet 30B is fixed to the claw-like 
magnetic poles 23 and 24 by the uneven surface of the 
magnet 30B, it is unsatisfactory in terms of strength against 
rotation. 

A support member such as a tape is wound round each of 
the claw-like magnetic poles 23 and 24 to absorb centrifugal 
force applied to the magnet 30B. This does not take into 30 
consideration the movement of the magnet 30B during 
rotation and hence, the magnet 30B cannot be always held 
properly by the tape. That is, the weight of the support 
member is applied to the magnet 30B by the rotation of the 
rotor 7, or the magnet 30B is supported nonuniformly, 35 
whereby not only the magnet 30oA but also the support 
member may be broken at the time of high-speed rotation. 

When the side faces 23c and 24c of the claw-like mag- 
netic poles 23 and 24 are inclined in an axial direction or in 
a radial direction, the magnet 30B fixed to the claw-like 40 
magnetic poles 23 and 24 is also inclined. When the magnet 
30B is to be fixed, it may be inclined toward the center of 
the axis or get out of place. Therefore, the magnet 30B must 
be temporarily positioned to prevent this, thereby taking 
time and labor to fix. When the two pole core bodies 21 and 45 
22 are to be mated with each other in such a manner that they 
surround the rotor coil 13, the magnets 30B for either one of 
the claw-like magnetic poles 23 and 24 are inclined and 
dropped. Further, when the shaft 6 is installed in the case and 
the generator is carried, there is a possibility that the 50 
magnets 30B may fall off toward the center of the axis. 

When an adhesive is applied to the magnets 30 in order to 
temporarily fix the magnets 30 to the claw-like magnetic 
poles 23 and 24 at this point, it is known that it is good to 
apply force for bringing adhesion surfaces close to each 55 
other in order to secure the positional relationship between 
them before drying and fixing. In this respect, force is 
readily applied to the above claw-like magnetic poles 23 and 
24 and the above magnets 30 in such a direction that they are 
separated from each other, and a holding step is further 60 
required in the step of coating an adhesive, thereby making 
it possible that the assembly work becomes very compli- 
cated and cost becomes high. If some trouble occurs during 
this, when a rotor structure is used as a car AC generator 
which is used in a severe environment such as high tern- 65 
peratures or low temperatures for a long time, bonding 
portions between the claw-like magnetic poles 23 and 24 



and the magnets 30 B may deteriorate with the result that the 
magnets 30 may be scattered. 

It is an object of the present invention which has been 
made to solve the above problems to reduce centrifugal 
force applied to magnets for suppressing the leakage of a 
magnetic flux between claw-like magnetic poles at the time 
of rotation of the rotor and to attach the magnets to the 
claw-like magnetic poles. 

According to a first aspect of the present invention, there 
is provided a rotor structure comprising a rotor coil for 
generating a magnetic flux, a pole core which covers the 
rotor coil and consists of a first pole core body and a second 
pole core body, each having a plurality of claw-like mag- 
netic poles which are mated with each other, magnets 
provided on both sides of each claw-like magnetic pole to 
suppress the leakage of a magnetic flux between the side 
faces of adjacent claw-like magnetic poles, and reinforce- 
ments for holding the magnets in such a manner that the 
magnets are inclined so that the interval between the mag- 
nets becomes larger on the outer side than on the inner side. 

According to a second aspect of the present invention, 
there is provided a rotor structure, wherein the reinforcement 
consists of an inner portion conformed to the inner face of 
the claw-like magnetic pole, bent portions bent from both 
ends of the inner portion toward the side faces of the 
claw-like magnetic pole, pressing portions, bent from the 
bent portions, for pressing the outer faces of the magnets, 
and folded portions folded from the pressing portions toward 
the side faces of the magnets, and the magnets are held on 
the inner side of the reinforcement. 

According to a third aspect of the present invention, there 
is provided a rotor structure, wherein the reinforcement 
consists of an inner portion conformed to the inner face of 
the claw-like magnetic pole and the inner faces of the 
magnets, bent portions bent from both ends of the inner 
portion toward the side faces of the magnets, and pressing 
portions, projecting from the bent portions toward the claw- 
like magnetic pole, for pressing the outer faces of the 
magnets, and the magnets are held on the outer side of the 
reinforcement. 

According to a fourth aspect of the present invention, 
there is provided a rotor structure, wherein the magnet and 
portions holding the magnet of the reinforcement constitute 
a side magnet body, a space is formed between the side 
magnet body and the side face of the claw-like magnetic 
pole, the side magnet body moves toward the claw-like 
magnetic pole to reduce the space when centrifugal force is 
applied to the magnet, and the reinforcement is deformed by 
this moving force to absorb the centrifugal force. 

According to a fifth aspect of the present invention, there 
is provided a rotor structure, wherein the center of the 
movement of the side magnet body is located on the claw- 
like magnetic pole side of a line connecting the center of the 
rotation axis of the rotor and the gravity center of the 
magnet, and the movement of the side magnet body is 
stopped when it contacts the side face of the claw-like 
magnetic pole. 

According to a sixth aspect of the present invention, there 
is provided a rotor structure, wherein the magnet is held by 
the pressing portion and the folded portion and constitutes a 
side magnet body together with the pressing portion and the 
folded portion, a space is formed between the side magnet 
body and the side face of the claw-like magnetic pole, a 
space is formed between adjacent side magnet bodies, the 
side magnet body moves toward the adjacent side magnetic 
body to reduce the space between the adjacent side magnet 
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bodies whep centrifugal force is applied to the magnet, the 
reinforcement is deformed by this moving force to absorb 
the centrifugal force, and the movement of the side magnet 
body is stopped when the adjacent folded portions contact 
each other. 

According to a seventh aspect of the present invention, 
there is provided a rotor structure, wherein the space 
between the side magnet body and the side face of the 
claw-like magnetic pole is set such that the deformed 
reinforcement can restore its original shape when centrifugal 
force is not applied to the magnet after the movement of the 
side magnet body is stopped and the deformation amount of 
the reinforcement becomes maximum. 

According to an eighth aspect of the present invention, 
there is provided a rotor structure, wherein the space 
between the side magnet body and the side face of the 
claw-like magnetic pole is set such that stress applied to the 
reinforcement falls below at least an allowable level when 
the movement of the side magnet body is stopped and the 
deformation amount of the reinforcement becomes maxi- 
mum. 

According to a ninth aspect of the present invention, there 
is provided a rotor structure, wherein an elastic material is 
placed in the space between the side magnet body and the 
side face of the claw-like magnetic pole. 

According to a tenth aspect of the present invention, there 
is provided a rotor structure which has a stopping structure 
for preventing the reinforcement from falling off from the 
claw-like magnetic pole in an inward direction. 

According to an eleventh aspect of the present invention, 
there is provided a rotor structure which has a stopping 
structure for preventing the reinforcement from falling off 
from the claw- like magnetic pole in an outward direction. 

According to a twelfth aspect of the present invention, 
there is provided a rotor structure which has a stopping 
structure for preventing the reinforcement from falling off 
from the claw-like magnetic pole in inward and outward 
directions. 

According to a thirteenth aspect of the present invention, 
there is provided a rotor structure, wherein the above stop- 
ping structure is contacting portions which project from the 
reinforcement and contact the outer face of the claw-like 
magnetic pole. 

According to a fourteenth aspect of the present invention, 
there is provided a rotor structure, wherein a pressing 
member for pressing the reinforcements against the claw- 
like magnetic poles from the inner side is used as the 
stopping structure. 

According to a fifteenth aspect of the present invention, 
there is provided a rotor structure, wherein the pressing 
member has a cylindrical peripheral surface, grooves in 
which the claw-like magnetic poles held in the reinforce- 
ments are fitted in are formed in the peripheral surface, and 
the outer faces of the claw-like magnetic poles and the 
peripheral surface of the pressing member form the cylin- 
drical curved peripheral surface of the rotor. 

According to a sixteenth aspect of the present invention, 
there is provided a rotor structure, wherein the side faces of 
the claw-like magnetic pole are inclined such that the 
interval between them becomes larger on the outer side than 
on the inner side. 

According to a seventeenth aspect of the present 
invention, there is provided a rotor structure, wherein the 
gravity center of the magnet is located close to the root side 
of the claw-like magnetic pole. 
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According to an eighteenth aspect of the present 
invention, there is provided a rotor structure, wherein the 
reinforcement is made from a metal. 

According to a nineteenth aspect of the present invention, 
there is provided a rotor structure, wherein the reinforcement 
is welded to the claw-like magnetic pole. 

According to a twentieth aspect of the present invention, 
there is provided a rotor structure, wherein the reinforcement 
has a stopping structure for preventing the magnets from 
falling off toward the end side or root side of the reinforce- 
ment. 

The above and other objects, features and advantages of 
the invention will become more apparent from the following 
description when taken in conjunction with the accompa- 
nying drawings. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DRAWINGS 

FIG. 1 is a perspective view of key parts of a rotor 
structure according to Embodiment 1 of the present inven- 
tion; 

FIG. 2 is an exploded perspective view of the key parts of 
the rotor structure according to Embodiment 1; 

FIG. 3 is a sectional view in an axial direction of a 
claw-like magnetic pole, a reinforcement and magnets 
according to Embodiment 1; 

FIG. 4 is a perspective view of key parts of a rotor 
structure according to Embodiment 2; 

FIG. 5 is a sectional view in an axial direction of a 
claw-like magnetic pole, a reinforcement and magnets 
according to Embodiment 2; 

FIG. 6 is a perspective view of the stopping portions of the 
reinforcement according to Embodiment 2; 

FIGS. 7(a) and 7(b) are sectional views in an axial 
direction of a claw-like magnetic pole, a reinforcement and 
magnets according to Embodiment 3; 

FIG. 8 is a schematic side view of contacting portions 
according to Embodiment 4; 

FIGS. 9(a) and 9(b) are sectional views in an axial 
direction of a claw-like magnetic pole and contacting por- 
tions of a reinforcement and magnets according to Embodi- 
ment 4; 

FIG. 10 is a schematic side view of stepped portions 
according to Embodiment 5; 

FIGS, ll(fl) and 11(b) are sectional views in an axial 
direction of stepped portions of a claw-like magnetic pole, 
contacting portions of a reinforcement and magnets accord- 
ing to Embodiment 5; 

FIGS. 12(a), 12(b) and 12(c) are plan views of a pressing 
member set on reinforcements according to Embodiment 6; 

FIG. 13 is a sectional view in an axial direction of a 
pressing member according to Embodiment 7; 

FIG. 14 is a side view of a pressing member and a rotor 
according to Embodiment 7; 

FIGS. 15(a) and 15(6) are sectional views in an axial 
direction of the side faces of a claw-like magnetic pole, a 
reinforcement and magnets according to Embodiment 8; 

FIG. 16 is a sectional view in a circumferential direction 
of a claw-like magnetic pole and magnets according to 
Embodiment 9; 

FIG. 17 is a sectional view of a car AC generator for 
explaining a prior art rotor structure; 

FIG. 18 is a perspective view for explaining a prior art 
rotor structure; 
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FIG. 19 is a perspective view for explaining a prior art 
rotor structure; and 

FIG. 20 is an exploded side view for explaining a prior art 
rotor structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described herein under with reference to the accompanying 
drawings. 

Embodiment 1 

FIGS. 1 to 3 show a rotor structure for use in a car AC 
generator according to Embodiment 1 of the present inven- 
tion. FIG. 1 is a perspective view of key parts of a rotor for 
a car AC generator, FIG. 2 is aa exploded perspective view 
and FIG. 3 is a sectional view of a reinforcement. The same 
and corresponding elements as those of FIGS. 17 to 20 are 
given the same reference symbols. 

As shown in FIG. 1, a ferritc magnet 30 magnetized to 
suppress the leakage of a magnetic flux between claw-like 
magnetic poles 23 and 24 is provided on both side faces 23c 
and 23c of each claw-like magnetic pole 23 and both side 
faces 24c and 24c of each claw-like magnetic pole 24. 

The magnets 30 are held to the claw-like magnetic pole 23 
or 24 by a reinforcement 40 which is deformed to absorb 
centrifugal force applied to the magnets 30 at the time of 
rotation of a rotor 7 in such a manner they are inclined so 
that the interval between the magnets 30 becomes larger on 
the outer side than on the inner side. The reinforcement 40 
is made of a metal plate such as a stainless steel plate having 
a thickness of about 0.5 mm and easily manufactured by 
bending a single metal plate by pressing. 

As shown in FIG. 2 and FIG. 3, this reinforcement 40 has 
a substantially M -shaped cross section in an axial direction 
of the rotor 7 and consists of a trapezoidal inner portion 40a 
conformed to the inner face 23a or 24<z of the claw-like 
magnetic pole 23 or 24, bent portions 406 bent outward from 
both ends of the inner portion 40a and conformed to both 
side faces 23c or 24c of the claw- like magnetic pole 23 or 
24, pressing portions 40c bent from the ends of the bent 
portions 406 toward the outer faces of the magnets 30 and 
pressing the outer faces of the magnets 30, and folded 
portions 40d folded from the pressing portions 40c toward 
the side faces of the magnets 30. 

The magnets 30 are surrounded by the bent portions 406, 
the pressing portions 40c and the folded portions 40d and 
sandwiched between the bent portions 406 and the folded 
portions 40d to hold them on the inner side of the reinforce- 
ment 40 from the outer side. 

As shown in FIG. 3, the inner portion 40a and the bent 
portions 406 and 406 at both ends of the inner portion 40a 
form an almost U shape in such a manner that the bent 
portions 406 and 406 are inclined so that the length Q on the 
inner side becomes smaller than the length P on the outer 
side. The bent portions 406, the pressing portions 40c and 
the folded portions 40d of the reinforcement 40 surrounding 
the magnets 30 form an inverted U shape in conformity with 
the cross section of the magnet 40. 

That is, the magnets 30 are provided on both side faces 
23c or 24c of the claw-like magnetic pole 23 or 24 in such 
a manner that they are inclined from the center line of the 
claw-like magnetic pole 23 or 24 passing through the center 
Ip of the rotation axis of the rotor 7 toward the outer face 
236 or 246. 
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As shown in FIG. 2, the magnet 30 does not require a 
holding portion for the claw-like magnetic pole 23 or 24, and 
the side faces 30c of the magnet are trapezoidal in confor- 
mity with the side face 23c or 24c of the claw-like magnetic 
pole 23 or 24. The magnet 30 is shaped like a headed 
quadrangular pyramid whose width is almost fixed and 
thickness increases from the end 30s side toward the root 
30n side in conformity with the shape of the claw-like 
magnetic pole 23 or 24. The magnet 30 may be rectangular. 

An adhesive or the like is used to hold the magnet 30 by 
the reinforcement 40 and fix it to the claw-like magnetic pole 
23 or 24. That is, the boundary between the inner portion 
40a of the reinforcement 40 and the inner face 23a or 24a 
of the claw-like magnetic pole 23 or 24 and the boundary 
between the bent portion 40b, pressing portion 40c and 
folded portion 40d of the reinforcement 40 and the magnet 
30 are coated with an adhesive. 

To fix the magnet 30 to the claw-like magnetic pole 23 or 
24, the side face 23c or 24c of the claw-like magnetic pole 
23 or 24 is separated from the bent portion 406 of the 
reinforcement 40 with a small space S therebetween. 

By this constitution, centrifugal force 30E applied to the 
gravity center 30/ of the magnet 30 at the time of the rotation 
of the rotor 7 in FIG. 3 becomes moment for moving the 
magnet 30 and portions holding the magnet 30 of the 
reinforcement 40 and is absorbed by the reinforcement 40. 
A set of the magnet 30 and the portions holding the magnet 
30 of the reinforcement 40 (bent portion 406, pressing 
portion 40c and folded portion 40d) is called "side magnet 
body 50" and moment applied to the side magnet body 50 
will be described with reference to FIG. 3. 

That is, the side magnet body 50 is supported only at one 
side because its fulcrum H is located at each end of the inner 
portion 40a of the reinforcement 40. That is, the fulcrum H 
is located on the claw-like magnetic pole 23 or 24 side of a 
line connecting the center Ip of the rotation axis of the rotor 
7 and the gravity center 30/ of the magnet 30. Thereby, 
centrifugal force 30E applied to the magnet 30 is applied to 
the reinforcement 40 as the above moment. The direction of 
the above moment applied to the side magnet body 50 is the 
center direction of the reinforcement 40, that is, the center 
direction of the claw-like magnetic pole 23 or 24 with the 
fulcrum H as the center of the movement. 

Therefore, the outer side of the side magnet body 50 
moves and displaces toward the side face 23c or 24c of the 
claw-like magnetic pole 23 or 24. Stress is applied to the 
reinforcement 40 by this displacement but the reinforcement 
40 is not broken because the above small space S is formed 
to reduce the stress to a level below ao allowable level. In 
this case, this small space S is set such that the reinforcement 
40 restores its original shape when centrifugal force 30E is 
not applied to the magnet 30 any more after the displacement 
of the reinforcement 40. 

Thereby, the reinforcement 40 holds the claw-like mag- 
netic pole 23 or 24, thereby increasing its holding strength 
with the result that the connection of the magnet 40 and the 
claw-like magnetic pole 23 or 24 is promoted. 

When the end portion of the claw-like magnetic pole 23 
or 24 is moved inward or outward at the time of the rotation 
of the rotor 7, it is possible that the end portion of the side 
magnet body 50 is moved outward by the spring-back of the 
reinforcement 40. However, the displacement of the side 
magnet body 50 by the above moment occurs in a direction 
which offsets the above spring-back, thereby making it 
possible to eliminate such inconvenience that the magnet 30 
and the reinforcement 40 fall off from the claw-like mag- 
netic pole 23 or 24. 
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Since the inner face 23a or 24a of the claw-like magnetic 
pole 23 or 24 is in contact with the inner portion 40a of the 
reinforcement 40, heat transmitted to the claw-like magnetic 
poles 23 and 24 at the time of power generation is radiated 
by the reinforcement 40. However, the main purpose of 
Embodiment 1 is to reduce centrifugal fore 30E applied to 
the magnet 30. 

The inner face facing the rotor coil 13 of the magnet 30 
held by the reinforcement 40 is exposed so that heat gen- 
erated at the time of power generation is radiated therefrom. 
Since the remaining three faces of the magnet 30 are almost 
surrounded by the reinforcement 40, the magnet 30 has high 
resistance to centrifugal force. Even if a suspending sub- 
stance should hit the magnet 30 from the outer side, as the 
magnet 30 is covered with the reinforcement 40, it is not 
damaged. 

The magnet 30 is not chipped at the time of assembly 
because it is attached to the claw-like magnetic pole 23 or 24 
while it is covered with the reinforcement 40 and has no 
faces in contact with the claw-like magnetic pole 23 or 24. 

Although a cut-away portion in which the reinforcement 
40 is fitted is formed in the side faces 23c and 24c of the 
claw-like magnetic poles 23 and 24, the claw-like magnetic 
poles 23 and 24 are the same as those of the prior art in that 
they are tapered off toward the ends. Therefore, a space 
formed between the side faces 23c and 24c of the claw-like 
magnetic poles 23 and 24 is substantially rhomboid when 
seen from a circumferential direction. A space formed 
between the reinforcements 40 by which the magnets 30 are 
fixed to the side faces 23c or 24c of the claw-like magnetic 
poles 23 and 24 is narrow in width but substantially rhom- 
boid as well. Thereby, even when the ends of the claw-like 
magnetic poles 23 and 24 move at the time of the rotation of 
the rotor 7, the magnet 30 is not applied with stress and not 
broken. 

The reinforcement 40 is fixed to the claw-like magnetic 
poles 23 and 24 by an adhesive or the like. Since the 
reinforcement 40 is made from a metal, the inner faces 23a 
and 24a of the claw-like magnetic poles 23 and 24 may be 
welded to the inner portion 40a of the reinforcement 40. 

Although the small space S is formed between both side 
faces 23c or 24c of the claw-like magnetic pole 23 or 24 and 
the bent portions 406 of the reinforcement 40, an elastic 
material such as rubber or resin may be placed in this small 
space S. The elastic material is shaped like a triangular 
prism, thin plate or rod in conformity with the small space 
S so that it can be easily inserted into the space. The same 
effect as described above can be obtained and the elastic 
material can absorb impact force and suppress the entry of 
foreign matter. 

Embodiment 2 

In the above Embodiment 1, the cross section of the 
reinforcement 40 is substantially M-shaped. In this Embodi- 
ment 2, as shown in FIG. 4 and FIG. 5, a reinforcement 41 
having a substantially C-shaped cross section is used. 

As shown in FIG. 5, the reinforcement 41 consists of a 
trapezoidal inner portion 41a extended to the inner faces of 
magnets 31 along the inner face 23a or 24a of the claw-like 
magnetic pole 23 or 24, bent portions 41b bent outward from 
both ends of the inner portion 41a and holding the side faces 
of the magnets 31, and pressing portions 41c projecting from 
the ends of the bent portions 41i> toward the claw-like 
magnetic pole 23 or 24 and pressing the magnets 31 inward. 
The pressing portions 41c do not need to cover the entire 
outer faces of the magnets 31 and extend to intermediate 
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positions of the outer faces of the magnets 31 to cover more 
than half the outer faces of the magnets 31 so that they can 
hold the magnets 31 firmly. There is a gap between the 
pressing portion 41c and the claw-like magnetic pole 23 or 
5 24 so that part of the outer face of the magnet 31 is exposed. 
The magnet 31 is sandwiched between the bent portion 
41b of the reinforcement 41 and the side face 23c or 24c of 
the claw-like magnetic pole 23 or 24 from the inner side and 
fixed to the claw-like magnetic pole 23 or 24 by holding it 
id on the outer side of the reinforcement 41. 

The pressing portion 41c prevents the magnet 31 from 
falling off from the end of the claw-like magnetic pole 23 or 
24 by holding the magnet 31 with the inner portion 41a in 
a wedge form because the root portion of the magnet 31 is 
thick. 

Since three faces of the magnet 31 are almost surrounded 
by the reinforcement 41 and the remaining one face of the 
magnet 31 is in contact with the side face 23c or 24c of the 
claw-like magnetic pole 23 or 24, the magnet 31 has no large 
exposed face and has high durability. The magnet 31 can be 
larger in width than the magnet 30 of Embodiment 1. That 
is, when attention is paid to the space between the claw-like 
magnetic poles 23 and 24, the reinforcement 41 does not 
need to have a portion corresponding to the folded portion 
40a* of the reinforcement 40 and the thickness in a circum- 
ferential direction of the reinforcement 41 is smaller than 
that of the reinforcement 40. As a result, the magnet 31 
becomes larger than the magnet 30 and the output of the car 
AC generator rises. 

like Embodiment 1, there is a small space S between the 
side faces 23 or 24 of the claw-like magnetic pole 23 or 24 
and the magnets 31 and other portions are fixed by an 
adhesive or the like. That is, the boundary between the 
magnet 31 and the bent portion 41b and the pressing portion 
41c of the reinforcement 41 is coated with an adhesive and 
these elements constitute a side magnet body 51. 

When the moment of centrifugal force 31E applied to the 
gravity center 31/ of the magnet 31 is taken into 
consideration, it is the same as in Embodiment 1. That is, the 
side magnet body 51 displaces in the center direction of the 
claw-like magnetic pole 23 or 24 with the fulcrum H of the 
inner portion 41a located at a corner portion between the 
side face 23c or 24c and the inner face 23a or 24a of the 
claw-like magnetic pole 23 or 24 as the center of movement. 

The difference between Embodiment 1 and Embodiment 
2 is that the length of the inner portion 41 a covering the 
inner faces of the magnets 31 of the reinforcement 41 is 
larger than the length of the inner portion 40a and force for 
offsetting the spring-back of the reinforcement 41 is larger 
in Embodiment 2 because the magnets 31 are arranged on 
the outer side of the reinforcement 41. Thereby, the preven- 
tion of the magnets 31 from falling off is promoted and the 
claw-like magnetic pole 23 or 24 and the magnets 31 are 
connected to each other more firmly. 

As shown in FIG. 6, stopping portions 41n and 41« may 
be formed by bending the both upper and lower ends of the 
inner portion 41a of the reinforcement 41. Thereby, the 
magnets 31 can be prevented from falling off from the end 
and root sides of the reinforcement 41 without fail. The 
stopping portions 41n may be formed at both upper and 
lower ends of the bent portions 41b. 

Embodiment 3 

In the above Embodiment 1, the small space S is formed 
between the side faces 23c or 24c of the claw-like magnetic 
pole 23 or 24 and the bent portions 40b of the reinforcement 
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40. In this Embodiment 3, as shown in FIGS. 7(a) and 7(6), 41e of the reinforcement 41, the exposed area of the magnet 

the magnet 30 is bonded to the pressing portion 40c and the 31 is secured and coolability is not reduced. 

folded portion 4©d. The pressing portion 40c, the folded According to this constitution, when the reinforcement 41 

S2 m * OT4 ^ a ^ th f, m ^ e,3 ? L TOMtttot ^ a . sidem ? J gnetbody a 1 " 1 magnets 31 are to be attached to the claw-like 
SO Asmall space U is formed between adjacent side magnet 5 magnetic pole 23 or 24 by an adhesive, they do not need to 
bodies 50 and a small space T is formed between the bent be held with a jig, thereby making possible a great cost 
portion 40b of the reinforcement 40 and the side face of the reduction. Also, even when the deterioration of the adhesive 
magnet 30. tne passa g e 0 f & j nto consideration, as the 
In this case, the center of the movement of the side magnet contacting portion 41r and the inner portion 41a of the 
body 50 differs from those of other embodiments and the i° reinforcement 41 continue to hold the claw-like magnetic 
side magnet body 50 is supported at one side with the outer pole 23 or 24 and do not lose holding power, a high- 
end of the bent portion 40b as a fulcrum J. The side magnet reliability and high-quality product can be obtained, 
body 50 is displaced in a direction opposite to that of To form the contacting portions in the reinforcement 40, 
Embodiment 1 by the moment of cen^gal force applied to parts of upper and lower ends of the pressing portion 40c 
me gravity center of the magnet 30. That is, the side magnet IS may be folded toward the outer face 236 dr 24b of the 
body 50 moves to the adjacent side magnet body SO in a claw-like magnetic pole 23 or 24, or a plate-like contacting 
direction that the folded portions 40a" of the adjacent rem- pi eCf . may be bonded to the pressing portion 40c or 41c 
forcements 40 are brought close to each other, that is, toward 

the center in a circumferential direction of the claw-like Embodiment 5 
magnetic pole 23 or 24 to reduce the small space U. 20 

The above small space S may not be formed in this case. ^ * e ab °* e E f bod .j mCnt 4 « the chamfered portions 23m 

When the space is formed, the side face 23c or 24c of the ^ ^ of tnf dw-hte magnetic poles 23 and 24 are not 

claw-like magnetic pole 23 or 24 and the bent portion 40b gSS 8 ^ ? th f^°'^ nent /' as sbow ?' n n °- *£ 

of the reinforcement 40 may be bonded together by an ?* GS ' J®' ^ P P ° 23 * ^ 24H m 

adhesive, or an elastic material such as a resin maybe placed 25 form ed b ? sb « htl y depressmg portions corresponding to the 

in the space S and the space S may be smaller than the small contacting portions 41/ and 41/ of the chamfered portions 

space T. m a 24m, respectively. The stepped portions 23 ft and 

a„ „k„ • T,,/-. • .u • . , , . 24h limit the movements in an axial direction of the con- 

As shown m FIG 7(b), since the inner side of the side tactin portioils 4 „ and nt ^ rcin fo rcemente 41 &om 

magnet body 50 is displaced m a circumferential direction 3Q fallin off from ^ en ds of claw-like magnetic poles 23 and 

tha the small space U is reduced at the time of the rotation 24. FIGS. 11(a) and 11(b) are sectional views cut on line 

of the rotor 7 the adjacent side magnet body 50 is also c _c ^ £l_ A of FIG 10, respectively, 

displaced m a direction that the small space U is reduced. , , , , 

Then, the folded portions 40d of the reinforcements 40 are The stepped portions 23ft and 24A are formed such thatthe 

contacted to each other and the adjacent side magnet bodies « OU ' C ' fa u ccs 23b a , nd 24 * of _ thc claw-hke magnetic poles 23 

50 are supported by each other. Thus, unrequired displace- 35 ""J ^4 become almost flush with the contacting portions 41/ 

ment is suppressed, thereby making it possible to improve a f d 4 }f when remforcements 41 are attached to the 

resistance to centrifugal force at the time of high-speed ckw-hke magnetic poles 23 and 24. When the contacting 

rotation. Since the reinforcements 40 are contacted to each P 0 ? 1 ™ 8 *}' and MC the stepped portions 23A 

other, the magnets 30 are not affected. Also, the bent 4n aBd **» * e «»foreemenls 41, that ^ the magnete 31 are 

portions 40b of the reinforcements 40 on the claw-like 40 ^nected to the ckw-like magnetic poles 23 and 24 firmly, 

magnetic pole 23 and 24 sides from the fulcrum J as the Therefore, the entire outer surface formed after assembly is 

center of movement are not affected. 1 smoothly curved surface which reduces air resistance and 

does not worsen rotation resistance. 

Embodiment 4 The stepped portions 23ft and 24ft can be formed by 

In the above Embodiment 2, the pressing portion 41c of 45 slighting changing the shape of part of each of the chamfered 

the reinforcement 41 extends to an intermediate position of P 01 ??" 5 , and 24m of ±B claw-like magnetic poles 23 

the outer face of the magnet 31. In this Embodiment 4, as 24 and do not re 9 uire separate members to be added, 

shown in FIG. 8 and FIGS. 9(a) and 9(b), thin contacting The J portions 23ft and 24A may be formed with a 

portions 41/ and 41/ extend to part of the outer face 23b or , n T fo 5 formm 8 ^e pole core bodies 21 and 22 or may be 

24b of the claw-like magnetic pole 23 or 24 from both upper ^ med b > Processing the chamfered portions 23m and 24m. 

and lower ends of the pressing portion 41c. FIGS. 9(a) and The stepped portions 23ft and 24A can be formed simply by 

9(fe) are sectional views cut on line B— B and A— A of FIG. slightly depressing, thereby exerting no magnetic influence 

8, respectively. u P on tlw claw-like magnetic poles 23 and 24. 

' The contacting portions 41/ extend to intermediate posi- 55 a result ' an adhesive for fixing the reinforcement 41 

tions of chamfered portions 23m or 24m formed at both ends and the magnets 31 to the claw-like magnetic pole 23 or 24 

in a circumferential direction of the outer face 23b or 24b of K ? ot oec essary, thereby further reducing costs and facili- 

the claw-like magnetic pole 23 or 24 to prevent the rein- tatin S production, 

forcement 41 from falling off from the claw-like magnetic _ , ,. 

pole 23 or 24 in an inward direction. " 6 o Embodiment 6 

This does not require the additional step of processing the In the above Embodiment 2, the reinforcements 41 are 
claw-like magnetic poles 23 and 24. However, when they are fixed to the claw-like magnetic poles 23 and 24 by an 
processed for a design reason, they may be processed to a adhesive alone. In this Embodiment 6, as shown in FIGS, 
thickness corresponding to the thickness of the contacting 12(a), 12(b) and 12(c), a ring-form pressing member 60 for 
portion 41/ and its influence upon a magnetic circuit can be 65 pressing die reinforcements 41 against the claw-like mag- 
ignored. Since part of the contacting portion 41/ projects netic poles 23 and 24 from the inner side is used. This 
from both ends in an axial direction of the pressing portion prevents the reinforcements 41 from falling off from the 
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inner sides or end sides of the claw-like magnetic poles 23 
and 24. Compared with Embodiments 4 and 5, the rein- 
forcements 41 are attached to the claw-like magnetic poles 
23 and 24 more firmly. 

After the reinforcements 41 holding the magnets 31 are 
located at predetermined positions of the claw-like magnetic 
poles 23 and 24 as shown in FIG. 12(a), the pressing 
member 60 having such a diameter that it contacts the center 
portions of the inner portions 41a of the reinforcements 41 
is set as shown in FIGS. 12(b) and 12(c). This pressing 
member 60 has a peripheral surface which is inclined in 
conformity with the inclination in an axial direction of the 
inner portion 41a of each of the reinforcements 41 and has 
high adhesion with a large adhesion area. 

Thereby, the pressing member 60 can hold the reinforce- 
ments 41 firmly while the reinforcements 41 are attached to 
the claw-like magnetic poles 23 and 24, and the AC gen- 
erator can be carried without a trouble after assembly. A 
plurality of the reinforcements 41 can be fixed to the 
claw-like magnetic poles 23 and 24 at the same time and the 
structure of the reinforcement 41 can be made simple. The 
pressing member 60 are made from a metal or plastic and 
may have a rectangular cross section. 

When an adhesive is coated to the claw-like magnetic 
pole 23 or 24 and the reinforcement 41, adhesion surfaces 
are brought close to each other, thereby making it unneces- 
sary to hold the reinforcements 41 and the claw-like mag- 
netic poles 23 and 24 excessively and securing sufficient 
adhesion strength. When the plurality of reinforcements 41, 
the magnets 31 and the pressing member 60 are held by a jig 
at the time of assembly and connected to the claw-lie 
magnetic poles 23 and 24, fixing by the adhesive is not 
necessary. 

The pressing member 60 may be used for the reinforce- 
ments 40. In this case, the inner portions 40a of the rein- 
forcements 40 are pressed by the pressing member 60. 

Embodiment 7 

In the above Embodiment 6, the peripheral surface of the 
pressing member 60 contacts the inner portions 49a and 41a 
of the reinforcements 40 and 41. In this Embodiment 7, as 
shown in FIG. 13 and FIG. 14, a ring-form pressing member 
70 has a cylindrical peripheral surface 70b conformed to the 
peripheral surface of the rotor 7 and grooves 70m in which 
the claw-like magnetic poles 23 and 24 held in the rein- 
forcements 40 are fitted are formed in the peripheral surface 
70b. As shown in FIG. 14, when the rotor 7 is assembled, the 
peripheral surface of the rotor 7 forms an almost completely 
cylindrical curved surface together with the outer faces 236 
and 24£> of the claw-like magnetic poles 23 and 24. 

As shown in FIG. 13, there is a space between the inner 
wall of the pressing member 70 and the rotor coil 13 and 
cooling air 70F passes through the space to cool the rotor 7. 

Since the reinforcements 40 are thereby pressed from the 
inner side to the outer side by the pressing member 70 
having a large width in an axial direction, they can be 
connected to the claw-like magnetic poles 23 and 24 more 
firmly than in Embodiment 6. Further, even when the rotor 
7 has a plurality of magnets 30, it has the effect of preventing 
wind sound from getting worse by rotation because it has a 
cylindrical curved peripheral surface 70b. The pressing 
member 70 is wide enough to cover the ends of the claw-like 
magnetic poles 23 and 24 but may be wide enough to extend 
to the end surfaces of the base portions 21k and 22* of the 
pole core bodies 21 and 22. 
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Embodiment 8 

In this Embodiment 8, as shown in FIGS. 15(a) and 15(6), 
the inclination angles of the side faces 23c and 24c of the 



claw-like magnetic poles 23 and 24 are set such that the 
outer faces 23b and 24b of the claw-like magnetic poles 23 
and 24 become wider than the inner faces 23a and 24a. The 
reinforcements 40 and 41 are formed in conformity with the 
5 side faces 23c and 24c which are inclined more. 

Thereby, the ends on the inner sides of the magnets 30 and 
31 are hardly seen from a circumferential direction and the 
magnets 30 and 31 are arranged as if they were hidden on the 
inner face 23a and 24a sides of the claw-like magnetic poles 
10 23 and 24. 

In this case, centrifugal force 30E or 3 IE applied to the 
magnet 30 or 31 is divided into two segments. That is, 
resistance 30K or 31K applied to the side face 23c or 24c in 
a vertical direction increases and dispersion force applied to 
the side face 23c or 24c in a horizontal direction decreases. 
Therefore, the centrifugal force resistance of the side magnet 
body 50 or 51 is improved. 

Embodiment 9 

In this Embodiment 9, as shown in FIG. 16, the root 
portion 30n or 31n of the magnet 30 or 31 is made thicker 
than the end portion 30s or 31y when seen from the cross 
section in a circumferential direction of the claw-like mag- 
netic pole 23 or 24. In the figure, the reinforcements 40 and 
41 are omitted and the shapes of the magnets 30 and 31 are 
shown when seen from the cross section in a circumferential 
direction of the claw-like magnetic pole 23 or 24. 

That is, the gravity center of the magnet 30 or 31 is 
located closer to the root side rather than the end side of the 
claw-like magnetic pole 23 or 24, that is, to the base portion 
21k or 22* of the pole core body 21 or 22. Thereby, the 
displacement of the end portion of the claw-like magnetic 
pole 23 or 23 which is moved by magnetic attraction force 
or centrifugal force generated by the rotation of the rotor 7 
can be reduced. That is, force influencing the magnet 30 or 
31 can be reduced. 

As having been described above, according to the first 
aspect of the present invention, the rotor structure comprises 
a rotor coil for generating a magnetic flux, a pole core which 
covers the rotor coil and consists of a first pole core body and 
a second pole core body, each having a plurality of claw-like 
magnetic poles which are mated with each other, magnets 
provided on both sides of each claw-like magnetic pole to 
suppress the leakage of a magnetic flux between the side 
faces of adjacent claw-like magnetic poles, and reinforce- 
ments for holding the magnets in such a manner that the 
magnets are inclined so that the interval between the mag- 
nets becomes larger on the outer side than on the inner side. 
Therefore, the magnets can be fixed to each claw-like 
magnetic pole without fail while they are surrounded by the 
reinforcement, the strength of a side magnet body composed 
of the magnet and portions holding the magnet of the 
reinforcement can be enhanced without taking some mea- 
55 sure for the magnets, and the centrifugal force resistance 
thereof is high. 

According to the second aspect of the present invention, 
the reinforcement consists of an inner portion conformed to 
the inner face of the claw-like magnetic pole, bent portions 
60 bent from both ends of the inner portion toward the side 
faces of the claw-like magnetic pole, pressing portions, bent 
from the bent portions, for pressing the outer faces of the 
magnets, and folded portions folded from the pressing 
portions toward the side faces of the magnets, and the 
65 magnets arc held on the inner side of the reinforcement. 
Therefore, as the reinforcement is easily manufactured at a 
low cost, has high strength and is formed continuous on the 
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inner face and the side faces of the claw-like magnetic pole, 
it can receive centrifugal force and moving force applied to 
the claw-like magnetic pole with the entire surface from the 
inner side and can reduce force affecting the magnets. 

According to the third aspect of the present invention, the 
reinforcement consists of an inner portion conformed to the 
inner face of the claw-like magnetic pole and the inner faces 
of the magnets, bent portions bent from both ends of the 
inner portion toward the side faces of the magnets, and 
pressing portions, projecting from the bent portions toward 
the claw-like magnetic pole, for pressing the outer feces of 
the magnets, and the magnets are held on the outer side of 
the reinforcement. Therefore, as the reinforcement can be 
easily manufactured at a low cost and is formed continuous 
on the inner face of the claw-like magnetic pole and the 
inner faces of the magnets, it can receive centrifugal force 
and moving force applied to the claw-like magnetic pole 
with the entire surface from the inner side and can reduce 
force affecting the magnets. 

According to the fourth aspect of the present invention, 
since the magnet and portions holding the magnet of the 
reinforcement constitute a side magnet body, a space is 
formed between the side magnet body and the side face of 
the claw-like magnetic pole, the side magnet body moves 
toward the claw-like magnetic pole to reduce the space when 
centrifugal force is applied to the magnet, and the reinforce- 
ment is deformed by this moving force to absorb the 
centrifugal force. Therefore, even when centrifugal force is 
generated by the rotation of the rotor, the side magnet body 
moves and displaces toward the center direction of the 
claw-like magnetic pole so that it holds the claw-like mag- 
netic pole, whereby the holding power of the reinforcement 
is strengthened and the centrifugal force resistance thereof is 
high. 

According to the fifth aspect of the present invention, the 
center of the movement of the side magnet body is located 
on the claw-like magnetic pole side of the line connecting 
the center of the rotation axis of the rotor and the gravity 
center of the magnet, and the movement of the side magnet 
body is stopped when it contacts the side face of the 
claw-like magnetic pole. Therefore, even if centrifugal force 
increases, the side magnet body is firmly fixed, further 
displacement can be suppressed, centrifugal force is not 
applied to the magnet, and the centrifugal force resistance of 
the side magnetic body is high. 

According to the sixth aspect of the present invention, the 
magnet is held by the pressing portion and the folded portion 
and constitutes a side magnet body together with the press- 
ing portion and the folded portion, a space is formed 
between the side magnet body and the side face of the 
claw-like magnetic pole, a space is formed between adjacent 
side magnet bodies, the side magnet body moves toward the 
adjacent side magnetic body to reduce the space between the 
adjacent side magnet bodies when centrifugal force is 
applied to the magnet, the reinforcement is deformed by this 
moving force to absorb the centrifugal force, and the move- 
ment of the side magnet body is stopped when the adjacent 
folded portions contact each other. Therefore, even when 
centrifugal force increases, the side magnet body is firmly 
fixed, further displacement can be suppressed, centrifugal 
force is not applied to the magnet, and the centrifugal force 
resistance of the side magnet body is high. 

According to the seventh aspect of the present invention, 
the space between the side magnet body and the side face of 
the claw-like magnetic pole is set such that the deformed 
reinforcement can restore its original shape when centrifugal 
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force is not applied to the magnet after the movement of the 
side magnet body is stopped and the deformation amount of 
the reinforcement becomes maximum. When centrifugal 
force is applied again, the side magnet body can move and 
the reinforcement can move repeatedly without being bro- 
ken. 

According to the eighth aspect of the present invention, 
the space between the side magnet body and the side face of 
the claw-like magnetic pole is set such that stress applied to 
the reinforcement falls below at least an allowable level 
when the movement of the side magnet body is stopped and 
the deformation amount of the reinforcement becomes maxi- 
mum. Even when the side magnet body moves and displaces 
maximum, the deformation amount of the reinforcement 
falls below the allowable level and the reinforcement is not 
broken by excessive stress. 

According to the ninth aspect of the present invention, 
since an elastic material is placed in the space between the 
side magnet body and the side face of the claw-like magnetic 
pole, foreign matter is not contained in the space or impact 
force to the claw-like magnetic pole can be alleviated at the 
time of the displacement of the side magnet body. 

According to the tenth aspect of the present invention, 
since the rotor structure has a stopping structure for pre- 
venting the reinforcement from falling off from the claw-like 
magnetic pole in an inward direction, the reinforcement is 
connected to the claw-like magnetic pole more firmly, the 
magnet is not scattered and not damaged, and the reinforce- 
ment does not fall off in an inward direction even when the 
pole core body fitted with the reinforcements is placed 
horizontally in an axial direction. Therefore, the rotor struc- 
ture has excellent work efficiency that it can be freely carried 
and set. 

According to the eleventh aspect of the present invention, 
since the rotor structure has a stopping structure for pre- 
venting the reinforcement from falling off from the claw-like 
magnetic pole in an outward direction, the reinforcement is 
connected to the claw-like magnetic pole more firmly, the 
magnet is not scattered and not damaged, the reinforcement 
does not fall off from the claw-like magnetic pole in an axial 
direction, and the pole core bodies fitted with the reinforce- 
ments can be easily mated with each other with the rotor coil 
contained therein. 

According to the twelfth aspect of the present invention, 
since the rotor structure has a stopping structure for pre- 
venting the reinforcement from falling off from the claw-like 
magnetic pole in inward and outward directions, the move- 
ment of the reinforcement in an inward direction and axial 
direction with respect to the claw-like magnetic pole can be 
limited with a simple structure without fail and the holding 
function of the structure is high. 

According to the thirteenth aspect of the present 
invention, sioce the above stopping structure is contacting 
portions which project from the reinforcement and contact 
the outer face of the claw-like magnetic pole, they have the 
effect of holding the chamfered portions of the claw-like 
magnetic pole and preventing the reinforcement from falling 
off from the claw-like magnetic pole in an inward direction 
with a simple structure. 

According to the fourteenth aspect of the present 
invention, since a pressing member for pressing the rein- 
forcements against the claw-like magnetic poles from the 
inner side is used as the stopping structure, the movement of 
the reinforcements in an inward direction, axially inward 
direction and axial direction with respect to the claw-like 
magnetic poles is limited, and pressing force can be applied 
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to the reinforcements so that the reinforcements are pressed 
against the claw-like magnetic poles from the inner side. 

According to the fifteenth aspect of the present invention, 
the above pressing member has a cylindrical peripheral 
surface, grooves in which the claw-like magnetic poles held 5 
in the reinforcements are fitted in are formed in the periph- 
eral surface, and the outer faces of the claw-like magnetic 
poles and the peripheral surface of the pressing member 
form the cylindrical curved peripheral surface of the rotor. 
Therefore, the movement of the reinforcements in an inward 10 
direction, axially inward direction and axial direction with 
respect to the claw-like magnetic poles is limited with more 
certainty, and the entire peripheral surface of the rotor 
becomes a smoothly curved surface, thereby reducing wind 
sound generated at the time of the rotation of the rotor. is 

According to the sixteenth aspect of the present invention, 
since the side faces of the claw-like magnetic pole are 
inclined such that the interval between them becomes larger 
on the outer side than on the inner side, resistance applied to 
the side faces of the claw- like magnetic pole vertically 20 
increases and centrifugal force applied to the magnet alone 
decreases, thereby increasing the centrifugal force resistance 
of the side magnet body. 

According to the seventeenth aspect of the present 
invention, since the gravity center of the magnet is located 25 
close to the root side of the claw-like magnetic pole, even 
when the end of the claw-like magnetic pole moves at the 
time of the rotation of the rotor, the amount of this move- 
ment can be reduced. 

According to the eighteenth aspect of the present 30 
invention, since the reinforcement is made from a metal, it 
has a high degree of machining freedom and can be manu- 
factured at a low cost. 

According to the nineteenth aspect of the present 
invention, since the reinforcement is welded to the claw-like 35 
magnetic pole, it can be firmly connected to the claw-like 
magnetic pole. 

According to the twentieth aspect of the present 
invention, since the reinforcement has a stopping structure 
for preventing the magnets from falling off toward the end 40 
side or root side of the reinforcement, the magnets can be 
prevented from falling off from the reinforcement. 
What is claimed is: 
1. A rotor structure comprising: 
a rotor coil for generating a magnetic flux; 
a pole core which covers the rotor coil and consists of a 
first pole core body and a second pole core body, each 
having a plurality of claw-like magnetic poles which 
are mated with each other; 50 
magnets provided on both sides of each claw-like mag- 
netic pole to suppress the leakage of a magnetic flux 
between the side faces of adjacent claw-like magnetic 
poles; and 

reinforcements for holding the magnets in such a manner 55 
that the magnets are inclined so that the interval 
between the magnets becomes larger on the outer side 
than on the inner side. 
2. The rotor structure of claim 1, wherein each of the 
reinforcements consists of an inner portion conformed to the 6a 
inner face of the claw-like magnetic pole, bent portions bent 
from both ends of the inner portion toward the side faces of 
the daw-like magnetic pole, pressing portions, bent from the 
bent portions, for pressing the outer faces of the magnets, 
and folded portions folded from the pressing portions toward 65 
the side faces of the magnets, and the magnets are held on 
the inner side of the reinforcement. 
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3. The rotor structure of claim 2, wherein the magnet and 
portions holding the magnet of each of the reinforcements 
constitute a side magnet body, a space is formed between the 
side magnet body and the side face of the claw-like magnetic 
pole, the side magnet body moves toward the claw-like 
magnetic pole to reduce the space when centrifugal force is 
applied to the magnet, and each of the reinforcements is 
deformed by this moving force to absorb the centrifugal 
force. 

4. The rotor structure of claim 3, wherein the center of the 
movement of the side magnet body is located on the claw- 
like magnetic pole side of a line connecting the center of the 
rotation axis of the rotor and the gravity center of the 
magnet, and the movement of the side magnet body is 
stopped when it contacts the side face of the claw-like 
magnetic pole. 

5. The rotor structure of claim 3, wherein the space 
between the side magnet body and the side face of the 
claw-like magnetic pole is set such that each of the deformed 
reinforcements can restore its original shape when centrifu- 
gal force is not applied to the magnet after the movement of 
the side magnet body is stopped and the deformation amount 
of the reinforcement becomes maximum. 

6. The rotor structure of claim 3, wherein the space 
between the side magnet body and the side face of the 
claw-like magnetic pole is set such that stress applied to each 
of the reinforcements falls below at least an allowable level 
when the movement of the side magnet body is stopped and 
the deformation amount of each of the reinforcements 
becomes maximum. 

7. The rotor structure of claim 3, wherein an elastic 
material is placed in the space between the side magnet body 
and the side face of the claw-like magnetic pole. 

8. The rotor structure of claim 2, wherein the magnet is 
held by the pressing portion and the folded portion and 
constitutes a side magnet body together with the pressing 
portion and the folded portion, a space is formed between 
the side magnet body and the side face of the claw-like 
magnetic pole, a space is formed between adjacent side 
magnet bodies, the side magnet body moves toward the 
adjacent side magnetic body to reduce the space between the 
adjacent side magnet bodies when centrifugal force is 
applied to the magnet each of, the reinforcements is 
deformed by this moving force to absorb the centrifugal 
force, and the movement of the side magnet body is stopped 
when the adjacent folded portions contact each other. 

9. The rotor structure of claim 1 which has a stopping 
structure for preventing each of the reinforcements from 
falling off from the claw-like magnetic pole in an inward 
direction. 

10. The rotor structure of claim 9, wherein the stopping 
structure has contacting portions which project from each of 
the reinforcements and contact the outer lace of the claw- 
like magnetic pole. 

11. Hie rotor structure of claim 9, wherein a pressing 
member for pressing the reinforcements against the claw- 
like magnetic poles from the inner side is used as the 
stopping structure. 

12. The rotor structure of claim 11, wherein the pressing 
member has a cylindrical peripheral surface, grooves in 
which the claw-like magnetic poles held in the reinforce- 
ments are fitted are formed in the peripheral surface, the 
outer faces of the claw-like magnetic poles and the periph- 
eral surface of the pressing member form the cylindrical 
curved peripheral surface of the rotor. 

13. The rotor structure of claim 1 which has a stopping 
structure for preventing each of the reinforcements from 
falling off from the claw-like magnetic pole in an outward 
direction. 
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14. The rotor structure of claim 1 which has a stopping 
structure for preventing each of the reinforcements from 
falling off from the claw-like magnetic pole in inward and 
outward directions. 

15. The rotor structure of claim 1, wherein the side faces 
of the claw-like magnetic pole are inclined such that the 
interval between them becomes larger on the outer side than 
on the inner side. 

16. The rotor structure of claim 1, wherein the center of 
gravity of the magnet is located close to the root side of the 
claw-like magnetic pole. 

17. The rotor structure of claim 1, wherein each of the 
reinforcements is made from a metal. 

1£. The rotor structure of claim 17, wherein each of the 
reinforcements is welded to the claw-like magnetic pole. 
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19. The rotor structure of claim 1, wherein each of the 
reinforcements consists of an inner portion conformed to the 
inner face of the claw-like magnetic pole and the inner faces 
of the magnets, bent portions bent from both ends of the 
inner portion toward the side faces of the magnets, and 
pressing portions, projecting from the bent portions toward 
the claw-like magnetic pole, for pressing the outer faces of 
the magnets, and the magnets are held on the outer side of 
the reinforcement 

20. The rotor structure of claim 1, wherein each of the 
reinforcements has a stopping structure for preventing the 
magnets from falling off toward the end side or root side of 
the reinforcement 



